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Differentiation of the inner ear neuroepithelial fields is
disturbed in amyogenic embryos
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The aim of this study is to analyze the inner ear development
in compound-mutant mouse embryos that have no skeletal
musculature (designated as Myf5-/-:MyoD-/- amyogenic
embryos). We hypothesized that the ability of the inner ear
neuroepithelial fields to generate the whole array of different
cell (sub) types depends on its ability to receive the acoustic and
static information during development. The static stimuli,
normally the consequence of the head movements, are
essentially non-existent in amyogenic embryos, not only
because of the absence of the musculature but also because of
the fusion of all cervical vertebrae in mutants. The acoustic
stimuli, normally transmitted via the middle ear ossicles, are not
conveyed via the oval window into the inner ear, because of the
absence of skeletal muscles that connect the ossicles, impeding
the sound conduction. Our preliminary data indicate that cell
(sub) types expressing calcium-binding proteins are not
differentiating in sufficient numbers, while the cholinergic
cells appear not to have difficulties undergoing normal dif-
ferentiation program in the absence of mechanical stimuli.
Moreover, it appears that the differentiation of hair cells in the
semicircular organ of Corti is seriously affected to the point of
their complete absence by term. These data suggest that the
externally originating mechanical stimuli influence the cell fate
of (sub) populations of the inner ear neuroepithelia.
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involved in regulating cell cycle and differentiation in many
developmental processes. They can act as negative regulators of
bHLH factors including Atoh1, the first known marker for hair
cell specification. In the mammalian cochlea Atoh1 is necessary
and sufficient for hair cell development. Recently, it has been
shown that Ids can regulate Atoh1 expression and hair cell
development in that model system. In chick embryos, Atoh1
expression is foreshadowed by BMP4 in all sensory patches.
We have recently shown that BMP4 regulates the generation of
Atoh1 positive cells in chick vestibular sensory organs, by a
mechanism involving regulation of cell cycle and death of
sensory progenitors. Here, we have studied the expression of Id
genes in the chick otocyst during the period of sensory patch
formation, from embryonic days 2 to 6. Its expression was
compared with neural and sensory markers, including bmp4,
Islet1, Sox2, Cath1, MyoVIIa and Tuj1, as well as cell
proliferation (BrdU) and apoptosis (Tunel). Id mRNAs were
found in both, auditory and vestibular progenitors. At later
stages, when hair cells appear, Id expression was down-
regulated in the Atoh1 positive cells, but remained in their
neighbouring cells. This expression pattern supports the idea
of Ids being involved in regulating Atoh1 expression and
hair cell development, extending it also to vestibular organs
in the chick. We are currently exploring the functional link
between BMP4 and Ids in sensory organ development.
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Prospero (Pros) is a transcription factor expressed in R7
photoreceptor and lens-secreting cone cells (CCs) of the Dro-
sophila eye. During cell fate determination, R7 and CCs form
from an equipotent precursor cell population, the R7 equiva-
lence group. The decision to differentiate as an R7 vs. CC
